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(57) Abstract: 

PURPOSE: To provide a method of manufacturing a MOS 
transistor which is used for realizing an LSI of low 
power consumption, wherein the MOS transistor can be 
kept proper in threshold voltage as prescribed even if a 
substrate is low in impurity concentration. 

CONSTITUTION: A gate insulating film 12 of thickness 
70nm or so is formed on a silicon substrate 11. A 
poly crystal line silicon film 13a is deposited thereon as 
thick as 50nm through a chemical evaporation method, 
and then a gate electrode 13 is formed through plasma 
etching. A polycrystallino silicon- germanium film 13b 
is selectively and epitaxially grown as thick as 0.3^m or 
so on the polycrystalline silicon film 13a through a 
low-pressure chemical vapor deposition method. As 
mentioned above, the gate electrode 13 has a two-layered 
structure composed of the polycrystalline silicon film 
13a and the polycrystalline silicon-germanium film 13b, 
so that, a transistor whose S factor is less than 
70mV/dec can be realized. 
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i m&m u y-h m&m±.t,z . ^tsa^ u a >mz> 
a. 

[»j£JS2] ¥*MMHK-hC**- MftHMJtfcJEMi-r* 

c«y- MewR±t=**sA^u xe. 

y 3 AJK£*;ft^£Xlt - i: 

[iif^«3] y-M«tiLhfc. visas' u^^il 

[lft£Jl4] WHMltty- MMWt)l«t4 

JMt. 20 

k. 

nomas' y 3 ^-y/i^-? ai^±(c^i«aimk 
hmwEMfco^JSA^ y 3 >-usco±t-^Ai> 

y 3^-^v^->AJSSrJt«H-&Xgi: . 
•TOLAS' y 3 >-^v^?A^Ji£#.*gAiSM[ 
j£&BIB£*8l-$-&XfSfc . 

^<o^^mb^.msRiiXifmi^^vrt>-y 40 

/l,-?r:>>AjgSfc:J: 9£*gAi^li^&fS-¥aM*:-&£JRSr 
^r&Xgfca^**^fc£#«»fc^S^fl^Stf) 

xst* 

•r^jSA^y 3 vm**-- hmawg«icjDx-r&xg 
^^y- h«m*K*>£tiA3'y 3 >«*>±fcantA5' 50 
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ynv-y^-^KSrJtflW-ixet. 

^<0#*SA^U3>— y^vn^ARiiSr^tf. HuiE-N 1 

^ffc^AJRfcJIMM-j&Xgi: . 

*^^Haie^ H B H «»L'i>^««?rl^^--&Xfiii:*^ J 

[0001] 

[j^Jh<o*OT#Sf] £*>*WBi* fckitfM 1 s <m 

etal Insulator Semiconduc 

tor) «fi»^«^Nnt^QE«j:v<e<o»fi^r£(z 

re-TS t.«T. ttfc«*HWfcWHL S I (Large 
Scale IntegratedCircuitlt 

[0002] 

[fifcfcOJStfi] fcfcitf, MI SM^#^li:^*5^T 

mnm^jjmLs 1 ^^-r&t;{±, m i s h7>^ 
* icy- h mm* eun l^tv > t $ icaai skm >-msE 

[0003] tag*. ^WTtftWi. M I S h 

dZi. 0. SOI (Silicon on Insula 
tor)iS^SJET(Shal low-Junct 
ion — w ell Transistor) flli&flrif j&* 

[0004] S J ET*t£»i*IBfc:oi,vai. Jt 
h ;M r Tora o h i s a. Mizuno, "Anal 
ytical Mode) for High — Per 
formance Shal 1 o w— Junct ion 
—well Transistor (SJET) wi 
th a Fully Depleted Chann 
el Structure" , IEEE TRANSA 
CTIONS ONELECTRON DEVICE 
S. VOL. 4, NO. 1, JANUARY1 993j 

[000 5] ZtLhwm&iZi-yX. t^l/ya-^ 

OraV/deciTKi < t&fcHitT'ti 9 0 m V/d e 
c ) 

[0O06] 3*>C, S7r^^SrK#-r^Jt«>Wi. 
[000 7] L*>L$ra<^ ^<7>TWft»j££<rF$ 

[0008] itO^rto. h«S*r«fc UTffl 



3 

X * y L3: < * h t V * 3 fflMtffo £ . 
[0009] 

L £ t^BCE^^^ L5S ST * >" L=5r < =5r & fc c >3 |8J)E 
[00 10] KT. £*>*0ili. ^KcoTlt^ijiR^S- 

[00 11] 

-Lfc:. LISAS' U ^ ^JK*S J: V#tSA£" 'Jay-t'/l-v 

[00 12] ±jfc. ;<0fKB<0^«sJIS<0»3g^t 
*-aTfcJt. ^f*»*LH~y-h8^K£^j£^.&X|S 

[0 0 13] d<o%HH<7)^N|£«^ISl=:*oT<i. 

y- h ie»«jitc , 3H£ as- 'ja^R. a>- u =» >- 

-y^v^AjgL fcJ:t^teA»tt£ifcK-¥«f4^ 

& -s t t* . ¥*ttSK±e: y- h tmm t Ig 

fc , £ coy- h*&»BLt£^iSA>' U 3 >-B!Sri«rr s 
xfg*:, £o^ft^y:i>«y-hmtt«JW:iiix 
-r&x.mt. z<r>y- h'G&mknz.m&is y rj 

±.lz&m8,is y a ^-y'/Uv^AffilfctfcBJ-f &XS 

t . ^ o^as- y n >-y^vn^AK<o_h^tsa 

[0015] z o>$m<n ^mw&m.<rmmnm~ 
fcotit rm&im±i,zy- Mft»Rs- re 

d^y-Me»BLhtc^tSfl^y3>'ll8^««-r2» 

xgfc . io«sa^y 3^i*y- h«w^R(;jnx 
tsxgfc, d«y-h«s»««o^isa^y3>jRco 
jit^Mft^ y ^ y-^-?-'? AjR^Jtsrr^xe 
i:. i^feA^'j3>- y>i'~?-*?j*&co±<,z&mfi, 
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KfcJ:tfi9E#IS*^y av-m-WItJ: 9^ 
[0016] $ fcfc. dcO%Bflco^«^IMcOS?Jt^£ 
4ISfc. - W^SSA y'Ja^Ii y- h ragft&lm 

coxitis A^y 3y-y/^->AM*sst6is 

10 fc. diO^A^yn^'-y/l'Vn^AJKJiS-^tT. mf 

m3mftmm<v$miz&m&mm^&m£mm-? & x 
*. 

[00 17] 

20 y'J3 >-cotf ra^ig^T'^ & J; 3 \,Z%;htz*b^ S7t7 
[00 18] 

immm kit, -«»HBo«t^ov^TStBSr#gB 

[001910111 *56Bjcom 1 cO^fi^CcA^-S M 
OS (Metal Oxide Semiconduc 

30 [00 20]-«:t)*)» ^'J3y«Rl 1±K> «70 
n mmcOV- hM*m 1 2^U, Jt t i.ifX»«|Jg 

[0021] Zcr>y— hfg& 1 3 JJEy— MftSK 
1 2Ji(C«l«$<X3t. titx.\iS OnmigO^teA^y 
3yR(s i ) l3at« -t£>_k£JMR£*i£:, fcfc*. 
tdT3 0 0 n mSO^ISA^y «>A« ( S 

iGe) 1 3bfc*»t!Sr-3Tt>ft. 

[0022] y—x, vu^^mmi4, i 5«. as? 

OMOSSh^^^'X^hfcHaitC. y— h«ffil 3<5D 

40 w«co. jje^yn^gHRi i <o*aa««ti^ix^iiie 

[ 0 0 2 3 ] y— h^fli 1 3iO«^fc LT«. 

[00 24] ^tgA^yr?>-«8±> KO^/hSt) 
tSt\ -eiO_h^J<fflM-6^ISA>-y3>— yypv^^A 

[0025] y-b«ttl 3$:. y-Mfe 

50 IftMl 2«J:'5^*SA^y3>-Kl 3at>±^tSA^- 
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mm t -r & z 1 <t o . y- h «»mtf>tfc*w*«ott 

2-Ng?^-*£ig,i"J 3>-fc pi^a^'j u^co^otis 

[0026] zotsm. y 3 i i cr^mmmg. 

■SfeV^TM xTJifc^st (.tzbsLH. K. i n g. 10 
T. , e t a 1 . " A variable— work 

— function polycrystal 1 ine 

— Si 1 — x — G e x gatematerial f 
or submicrometer CMOS tec 
hnology", IEEE Electron De 
vice Lett. , EDL-12, no. 10. p 
P. 533. Oct. 1991). 

[0028] u>»L5r* s £>. *f- bm&izNm^m&^ 

[00 29] p^ts^^yn^-y^v^.^A 

oy-h^ttO^L^t^mEESrO. 3V-0. 5V 
[0030] ^aitc <fc 0 „ — iRtti. y- h 

[0031J k;^. 30 

& £ t X\ J^oa&SrAfSfcT^ #7>*^ . 
[0 0 3 2] ZtM. x'Jny-y^-^y'J^ 

[00 33] mz. S2=S:t^L04S:#RaLT, S1H 

[0034]fctitfs 50Qcm^V^L100ficm 40 
OPlx^yMll^fflt. 0. 2;umJ? 

g*tf>J»BtfttR2 1 &. * LT , 3lfi?<7)7 * h 

|^fcK2 1 £KiKW£§(ll«U ?ll«i-^pMOSh 

[0 0 3 5] z<r>®., m^LTK^^uis^b&mm 
u 1 19 o-ccossiis £xfwm<7>m,&mw%.fx\ 1 

^*^L2#fflUm.e>m&&$:ffoZklzl:'). P M 
OS h ?yyx?(IHft:. ^ffi*&#5 E 1 6 (5X1 
0 16 ) cnr*T\ ^■ai$* 5 2AmgS£ON'>^/P*fctt 50 
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Jg2 2£Bj£-r& (JJLt. 122 (a) ) . 

[0036]»:i^ y'jn i i cr>mmco%mik 

m 2 1 ^^lBe*}t-aiJSSB L . K*6T 0 . 1 u mJ5fi?K<7>» 
i£^2 3££iiSfc:ff3j l £U $^>t=0. 1 5 ;u mJSfi!& 

u 3 >mtm 2 5 sr . ]M«<r>-a^a»£(c j; o -«tut 

[0037]fLT. nMOS, pMOSh^yyX^ 

t^^) T'SlV ^ttc^r^X^iv^v^T'^yn 
>"g-fttffi2 5^>y^->-^-r5„ 
[0038] <I«X..y -7-5^4. ^Jga^'J 3y|g2 4 

io&<Afe3:V\fc 3 (JiLL, B2 (b) ) . 

[ 0 0 3 9 J tf^vc. 7 ! rM;y/77^IStJ: , )p 

t-s^ z<oui^xbt^ , j^^mn^2 5 tm; 

tU, n m o s h 7 yi/'x^fflS: PlPP«Sl«f 

[0040] z<r>m<r>nm'ms±.*i ±tx f-xki, -r * 

>-liAS2 6W^W^^*C!»fti!l^*il E 1 7 — 5E 1 
7(1X1 0"-5X 10") cm-3, UZtfl umm 

[004 1 ] ^JKte, 7*hUV/77'fIgtJ: l )n 

Mosh7^'x^««^i/yxh (Hj^L-cwan-o 

hU. pMOS h^V^^MJS^N^PTttift^-f-v 

[0042] dC0l^Ojn5S«EtJ Al^H-XMti, ^ 
vaEA«2 70fi^W=5r^*fi!Hj»g*«l E 1 7—5 E 1 
7(1X1 0»-5x 1 O") cm-3 N aE&#l//m^ 

(c) ) . 

[ o o 4 3 ] <x^x\ aawfcttfvv >m<m2 

0. 9AtmJfC«7-f— ;t-Flfe»K2 8?:^-r«>. 
[0 044] -et-T. ^U3VS-fUR2 5Sri««Lfc 
^^ty'JnySRl li0«ffi*0. 1 /zmJf^JK 

iioi6ftfl(t2 9^is-r4 (lai. 03 

(a) ) . 

[0045] Jfctvc. |?K^UH29*M«L, lOnm 
J»laf^«ttKfl«3 0S-3?fcKYI:tcJ:OJe«L^«. n 
MOS, pMOSh7 ^*ft^tio»SttfB«tc 
^^ttW^-f ^>-aEAL, P«3 1, NJB3 2*-?- 

[0046] Z<7)15k<F>TWfo<r) V-Xtt&XtflxS&nEt 

b?>itx?<r>mm$kft%z\iz£'>x$.*>*.*>x-ib 
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f^^A-*;i^*4ft«t^-?«fi£* J i e i 7 ( l x i o 
>7) cm 3 £jB;i^J:3t&Jrr^T-*>6. 
[0 04 7] ^CD&ffCli. m^cr,^^>>Jzi>m^ 

3(b)). 

[0048] ifclr vc. *H£lfrfUR3 0 fcifflBU J*** 

•/'J3 >-ffi£IStfJ £ 7 0 n mW-^Y— Mfellfflg 
1 2£B&th. 

[0049] y— btmm 1 2»Kffli 7 O n mMt 
^rlr 1 0 0 n mfffcTTC** ^ i: #*M£ L»<->. 

[0050] -tU, ^oy-M6WRl 2_hfc. fcfc 
itf 5 0 n laJVa^tSAS" 'j3Xil3a £>ft;^**£ 

[00 5 1] ^tSAv-Uni'lRl 3a«BSJ?(i. -fWl 

l^L.^WT'WO'Hflljt^SE^&Jtft. 50nmJ| 

[00 5 2] SFfefc. ^O^JSS^U^^JKl 3ai 
{C. 5 0 n mJH9tt«)toiHR 3 5 fc*!*-*-* . 

[00 5 3] £tf)*fef$|g3 5 fc LTUu fttilfyija 
>*ftita*a*L»-» (OJb, 133 (c) ) . 

[00 54]»^. tmm 3 5 *3 itf^gnfl,^ 

1 3<OJSSlJfB 

[0 0 5 5] itf>R§. ^SfiyyayKl 3a«X7f 
-h«Sl 3£W-<OfH«T't±. y-htfclHRl 2fcitX 
[00 56] »6»«l3 5*>J:^«S B %v'U3 

3 6 * * fc i o & . 

[0057] ilS?. 3 0 k e VOfllfi*mEET\ *>o 1 E 
13 (1X10 13 ) cm-»g*0H-XiT, UVS^f 

[00 58] d«0>f3j->^EAtcJ:0. WMv'Jay 
«R1 14Wf-ir*A«HK:mr«<0frl»<'(Ctt. * 
f&P B ^ U 1 3 ajtftrCtiMWi|1.*TC\ 

3 5SritStt-£.fcdl~LT^* (OT. 04 (a) ) . 

[ 0 0 5 9 ] ±IEW«Jt*ftfc*oT(i. 

[0060] B3 (c) aXSlCttWC . (ft 

«Bft3 5fc£ttA3"V=r>'lll 3atf>_hfcrifc8tt-&#g 

[0061] Jfctvc. «H*i«3 5 ^Jffi*«BS«}S=0:i:*T' 

mi. v-yn^wj&sfgait^igA^'j^^i 3 a 

<7>±Xz . fiEfif?WK»c J: 9 0 . 3 /< .nlfSS^^g 
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ffij/ijny-y/W-Wil 3 bfcjSiRWfcJtfc*:**- 
[0062] .1 cDl£<Dj£J&J±. ^feSS" 'J 3 

[0063] jfc&oEL tfXtRlPMSr^LNM 

AMI 3b&J:t/*c0TcO^t£,fI,^U:3>'JRl 3at:. 
10 1E19 (lxlO 19 ) cm-sy 

[0064 ] ^tSSv-UnV-^V^^Algl 3bt 
v>L6O%g^;0^i:^S (BLh. 124 ( b ) ) . 

[006 5]»:w. &tefk s ^ u ay-^v-^Ai 

13bm;tU, V— ^, FW>««14, 1 

20 Iifcra3 7 fcitXPS^iWB 3 8 

[0066] NStlEIM 3 7 b 

gftSr 5 0 k e VCDlHfiSSff. **0 5 E 1 5 (5X1 
O 16 ) c m- ! «H-Xlt. P SS£ffiC® 3 8 
t-{±. jKo>-£ 3 5 k e V<0fll!j$«EE. *^ 5 E 1 5 

(5X1 0 15 ) cm-^h'-XiT', -efL-efL-f 3T>1£ 

[ o o 6 7 ] 5»a£85a:e«. 8 o o-c^iagT. 1»$S 
arc** (jar. 04 (c) ) . 

[00 68] ZtlSmOJMl*. iftWMOSlb^y 

[0069] jwc. ^ w%Hji«m 2 <7)2dfc#i to v is 

[00 70)0511 *%BBcOJS2<OSQftMfcl>&^* n 

[007 1 ] d«0«^, y'JnySSl 1 1 ±(2. #>7 
OnmUcOy-MftiaiSl 12^^-tT. Jti:i.tf5 0 
nmJ$03^tgfiS'y n>-|fil 1 3 ak. 30 0nmJ?CO 

40 ^tsa>- u n >--yiv~?—v-um 1 1 3 b t &t>%rm 

flli£tf)y-hm«l 1 3MWt6*i4fckfcfc. y'J3 
>-S«l 1 lrtfcr. P9I«l 1 1 afcNSfBl«l 1 1 

[0 0 72] PMIB«1 1 1 a CO. y'Jn^l 1 1 

«0. 2//mHol*fc=5:*J:9tc:iiS$ix6. 
[0073] CDfLt~«t 0 . f-ir **Ofrrc ti. ^- h 
«S1 1 3<oj^»(cJ;r>T^$<r*^fH«. tJiV 
PSSttl 1 1 akNli^l 1 1 bfciOPNfif^J: 

50 ^x±.tz&2.fm&mk*i\. S7r?^a»5r« 
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[0074 ] mz. me^tms^mmLx . msiz 

>Ts L?tr n MO S5? h 5 ^"X ?cr>WmjTmz^ ^XW?i 

[0075] /itiif. 5OQcm^>LlO0flcm 
CON^^'JnvSSl 1 £i\ 0. 2 /zm 

)9W£<r>?mtt.m i 2 1 *lt. s^o? 

os y 7 yis^vmmizpwT^fy* 4 *i^j<t&. 10 

[00 76] .T<Of£. ^LTlvSrUl^Xh^SMf 

u i i 9 o-co^stJ.fctXBrsw^fSffl^-c, i 

B^&^L2l$rgH^<o^ffc£fi : a^t££D. pM 
OSb7 VS^X^fRWfc, 5 E 1 6 (5X1 

0 16 ) cnr 2 T\ ^^^wmg&cOP^x/HlSS 
S122 (kit. 06(a)). 
[ O 0 7 7 3 &ir *T\ V a ymg. 1 1 1 co^fficos&BE 

flji 1 2 1 zikmrnzmmL. &*bx o . 1 ummnst 

COmgUmi 2 3£:£iBt~^jS;U $£>l~0. 15/xra 

mmmn&m&z/v^ymi 24. te^vo. 2 m mm 20 

[0078] fU, nMOS. pMOSh?^? 
«£!7*-hyy$''-5:7 4l11£.fc9U£''xh (0^LT 

vMI12 5^x 7 fvm. 

[0079] ^iOJiy-f-^ti. ^-tgfl^UrJVKl 2 
4 £X h «y LXfrJbtl^ y!i3 1 1 1 'voy 
^-y^A^^l^^tc^^^tLS (BUt, 06 30 

(b) ) . 

[0080] ifcivc\ 7*h0 V 7=7-7 4 JLmzi. 0 P 
MOS h^y^^mH^U^h (H^L-TV^^) 

J?fcLT, nMOSh? >->-'X ;?fK«t~ PS^miljcOf- 
^*/PXh>yv\M ^VitAS-fr^. 4:*>TtAJIl 2 6 

[0081] c\<r>f£<7mm%£te£lfV~Xm!,*. A * 
V&A« 1 2 60ft*W^F*fiBj«|Jg# 1 E 1 7— 5 E 
17 (1X10"-5X10») cm-3 v ai§*njum 40 

[0082] 7* V -iJLmzJ: 0 n 

MOS Y7Vis^9&$$ikVi>7.\- (H^L-TV^V^) 

?tLx. P Mosh7 is-itx nmiz nsto«rp>?- 

^Xhw^ JtJXitAfcfr^, ^3f>itAJHl 2 7 
[0 0 8 3] .1 tOBgcOfln&mffifc «tZ/H -Xiti . J* 

>&a® 1 2 7<r>mm£*wfommw iei7~5e 

17 (1X10"-5X10") cm-'. S?AU/«m 50 
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[0084] itftfte. -i 1 2 6 (2f£(Cj£Bfi 

■< *>-i&jjg 1 2 7{±f*icm^mffit^$<x 

htzib. y'J3>Si] ] l^fffimtefce^flSJ: 
-)5r%£-»;:t±. zWisVni/WRl 1 1 fc-f:*>7iA/i 

1 2 7£:C0fg£. 0^«*n< . -~j&o£*DXff1-§|$R| 

(c) ) . 

[0085]^t\ afiHHfcfcfrV v >-^UR 1 

2<5£~?X?kLX. m^ftimmizO. 5/ira=5:UL 
0. 9/zmJ?:co7 -f-;UF8«affitl 2&irmtfit2>. 

[0086]iU. isVaymimi 2 5JIKL/i 
f£. $^^^Ur7>-^«l 1 KO^fflSrO. I.«mjf3g 

msHtzit, mmimi 29*&y8.-?h (jjut. mi 

(a) ) . 

[0087] <k^x\ mmim 1 2 9 u 1 0 n 

^U3>-®£Kai£i2:&. LT . ^OJi(=. 7 0nm 

j^<o^-Mfe»)Ki 1 2^mm-h. 

[0 088] ^'-Mfitiffiil 1 2 <7>JKJ^«7 0 nmCK 
£>=SrVV&*. 1 00nml¥IjrFT-£>&«ri:#*M£L^. 

[0 089] Lt, ^WT-'-bffigll 1 2±<,Z. 
i: i.tf 5 0 n mJ^O^^BV- U 3 >"JBJ 1 1 3 a &ft&m 

mmiz±*)tmrrz. 

[0090] £&H,i'V*>mi 1 3a«0JKJ?<±. 

j^««a»rHcj:o. sfitx^Tf*. y~htmmi 1 

2 C^Lit^l5r-Cc0^*V FfflJt*^-fl:-r*Jt46. 5 0 n 

[0091] 5 £>l~. -e<?5^<g H 1,>''J 3>-JR 113a± 
(C, 5 0 n m^HU^f6RK 1 3 5 *l«Bfr4 (ULt. 
07 (b) ) . 

[0092] <K^X\ t&»K 1 3 5*J itX^ISfl^y r? 
>R1 1 SaSrT-^Xvat /^^^-L. JtfaUt^-l- 
Ifil 1 3«Htl*Bt«rtW-*. 

[0093] J&Bffil SStJi^tSfiv-U 

3VJR1 1 3 a^VX^t LT. nMOSh^VyX^ 
fB«(3. HS6^-+^ftSr»'J^.&^<0lS»KN- fig 
«WB1 3 6«->f3f>'^A^i: l 9^-f-«.. 

[0094] MS?. 3 0 k e VcoMS^JET'. 1 E 

13 (1X10") cm-«gffi£7)H-XJ|t:'. 'J>S->f 
*y&Ai-Z 07 (c) ) . 

[0095] arwc. *fs»Mi 3 5S-*Hitt. ^-»sa^ 

yrrVKl 1 3ai0±(c. fiEEft^m^CJ: "9 0 . 3 
AcmgSJS^tSa^Ua^-y/L.-V^AJSl 13b 

SI 1 3^2«BS:»«;-rS. 

[0096] zcom. tfxwzpm&^LNWTffimt 

tfS^X^ig-tf. ^*Sav-l»r7^-y^-»>AlBSl 1 

3 b *J«fctX-e<7)T^tga^ U 3 >m 1 1 3 a tc. ^ 



• * 



( 7 

1 1 

(titx.it. 1 E 1 9 (1X10") em-3iaji) CO 
F-Vyfiffo (JSLh. 08(a)). 
[0 0 9 7] ifcWC. nMO S h^>-i/X^ac0^ia 
fc, i5fllI&milT'P3PH*!|*j£4 sj-^&AU nMOS 
^^X^tScO^'JrJ^S^l 1 1 ttHCPMfgiSl 
1 1 a^Mt&. 

[0098] -znm. y-bfmi i 3SraLx. y— 

Mil 1 3WttTt2*i>f ^V&Aj&fifirSixi. 
[0099] ^co^-, >^EAtcJ: £^|«n»4tico 
tr-?# % y— MftSHRl 1 2<r)m<mzKc&£? . All 10 

[0100] JUfcttKCti. /ci: ifcf 1 1 0 k e Vcr>tm 
W±X\ *>02E 12 (2X 1 0 12 ) cm- ! ^UE 
12 (4X1 O 12 ) cm -afgjKOK— X*T\ ^oy^ 

[0101] iftfct. SSfitHSi&TteM. y- M&fii 1 
1 3<75iSTC\ 3^**0. 2//m, M* S 5E 1 6 ( 5 
X10 16 ) cm- 3 fc^:^i:3C-r&3ti6-C*)&. 

[0 10 2] PiSil 1 1 at±, nMOSh7y-/'X 
*IH«tf>. 7 -f — rt-FIMilR 1 2 8WTCM5il)t'f 20 
*>±±Xm 1 2 6 fc SMfttCttttU il^cOPSt^ 

[0103]?|&^, pMOSh7yy'XM«^ 
ffifcl, i^JtliSmJET-N^ttiBJ^'f ^VSEAL. pMO 
S >i?x?&1&cDi' , J a >-W(Rl 1 l«t»£NS<H« 
111 b£r^fl£$-6„ 

[0 104] {-aR. y-h«Sl 1 3Sr3fiLT. f~ 

[0105] -f * «k &^SMj*|#-:ffie> 30 

e-?#, y-h*6»JRl 1 2*>tt<TC4:&.I:? . JP 

[0 1 06]ft«t«tll Jtfci.fc£32 OkeVOjnjif 
SEET\ *>-?2El 2 (2X 1 0 12 ) c m"«5:Hl4 E 
12 (4X1 0 12 ) cm-m&.W— XmX\ 

*v&Ar£. 

[0107] ztu±. WELfmrmz. y- h-wm 1 

1 3<0i£TT\ 2jum. M^5E 1 6 (5 

XI 0 16 ) c m-zt&ZXd iZ-?Z>tzit>X'lb&. 
[0108]NSj^lllbll pMOSh^yX 40 
*fB«0, 7 -* -/H*I6»IR 1 2 8£>T£JRA3*iX:-'f 
5T>^A«1 2 7te»Wfcr«5KL. iif5?<9N3!l£ifc« 

WCfc* <H±» 08 (b) ) . 
[0 10 9] ifcwvc. ^ga^ynv-y/t'V^AlR 
113bt7X^fcU. V-^, YU4>-ffl&l 1 
4. 1 1 5t2^m«jJ-f^^aAL, LTiti«US 
ONSSbtWBl 3 7*J«t^P5a£fiWil 3 8Sr?gJfi^- 
S. 

[ o i io] N^lfiikJi l 3 70jfcjfcttf>(::ti. 50 



f$HSPF7-2 0 2 1 78 

1 2 

t5&£ 5 0 k e VCDtoi&MBz. A»-)5E 15 (5X10 
1 5 ) cm" 2 «H- XfiT\ PMteMWll 3 8<OJ&£jttf> 
i^{±. R>-£ 3 5 k e VcOjDiSmJE. 5 E 1 5 

[0111] £«£«a:fi{i- 8 o OT;coiz&x\ 1 BSfSl 
mXXf>6 <J21T\ E38 (c ) ) . 
[0112] il^CO nMOSlh7 

[0 1 13] 3cfc. -WlfeHB^Sco^tftM^o^TDi 
[01 14] EB9fct. *^HJJ^3<OHSft«^*^-SM 

ossh5 >-isx?<v±^<Dmm'Mm&^-Ti>cQX'$> 

[0 115] >-'Jri>^tR2 1 l_Hc. #7 

0nmfftf0y-h«&l#M2 1 2$r^LT. JtfcxtfHJf 
fltitcoy-h^Si2 1 3 j&*f 5 it h titifH&L bZciX^^ 

[0 116] ^i0y-b«S2 1 3ti, JJE^-Hai 
At 2 1 2_£t;:i£«£ixfc, 7ti:i.{±*5 0 nmJ|ro^»^ 
^yn^BS2 1 3at, -ewJitJtfllSiifc. Jtfc-ttf 

3 0 0 n mJfCcO^-^^U 3 >" — 1 3 

(Metal) 213c iz**£>5:-3TV*6. 

[0 117] &JKIB2 1 3c<4. y-MS2 1 3«0ffi 

[01 18] #SM2 I3ci. mb^u a y'/P 
AJK2 1 3bJ:tCfl£M-r&ifc(i, Jtfc^JfSfi 

[0 119] {Jet. HI 0Sr#!SL-C. H9 t^UtM 

[0 12 0] Jfcfcitf, 02 (a) <jrV^L04 (c) fc: 

vr:»>AJR2 1 3 b, *$J:VNS!£iJtfH2 3 7*5^1^? 
Sfefifc^ 2 3 8 LA:f^. 0. 2 J LtmJSSS^|feS 

[0i2i]-?-U. ffi^w^rinJttT-^Xva:^^^ 

tiO, y-h««2 1 3<!0«BSt-, tt«JgitfD««24 
[0 12 2] ##B?5:if<o}S«^fflv^T. y- 

h^ft2 1 3±-C{4^<gfl^U3>'-y^V^'7Aii2 
13b«». i/SV-X. HWVj|«2 14, 2 
1 5±T'«4NMtl£SyB2 3 7*Jj;lXP^ffltJi2 3 8^> 
^HS-efl-eiX»ai?-a:. -e<0Ji^3 0nm=SrV^L7 0 
n m^«WS^^K|« 2 4 2 SritfiS^ -6 . 
[0123] JSBU&&M&2 4 2<^«tC(i. Jti: ^.(f 



• * 



1 3 

iSiyA&t'zm^&^t&X'Zz, aui. 01 o 

(a) ) „ 

[01 24 ] 6 5 CCcO. 7^3>#Xi«i 

T^^fc^^l^/^H^T', 3 OWlt'7-- 

y - ^-Wt^iBJf. ^-M£ffi2 1 3&J: 
r/y— X, >ffim'2 14,21 50fiffiitC. 6 0 

nm^V>L 15 0 nmiltO^ 'J+M Kf 2 4 3Sr^^^" 

CO 1 2 5] .r<ofc£. ^-'Ja>-tL<ii^Urj>'-^" 

^ -IV KiS-ffcK2 2 8*>itXffllSt2 4 1 ±^SSt^^Jg 
12 4 2ii*£0£tf);fc . 

[0126]^LT. .1 W*isO(5(7)iSit^S)P 2 4 2 

IdS^-T*. (£Uu HI 0 ( b ) ) . 
[ 0 1 2 7 ] i -5 LT . >J 3^-y^>)A 

J&2 1 3b±t, i^UlM FJg2 4 35r&&«Sl2 1 3 
c#M?ilS:i:T'. EJlfllit<7)^-hmffi2 1 3*< 

[0 128] £ftIM!fc>MDlItt. M«MOSSh7y 
[O 1 29] SriJ, JiKL)t®3iO»»fi>iJ^*^^MO 

ft^y -a-y-yw—vuKLi 1 3 b±t^jRwtc^« 

BS2 1 3 c -> T*>. Sjt-T&^i:** 

[0 13 0] tztx.l£. 04 (c ) fc^UtJ:-?*, ^ 
JSa^U3>-Ml 3ai:^ISS^'J3V-y/^rL^A 
Ml 3bfc*>k&6ffiJgffS<7)y-l^ttl 3-HBMEL 
>tf*. 6 0 OiCSrV ^700 VcolV^mmiPtp'Cttmtf 

x£5MB#jsu _hiey--h^si 3_htcs«wt=^>- 

/xt>'i' l Jt'f K«r*r*>$'!JlM HM^SS«-r&J:5 
[0131] -KOlg. y-h*fi»Ml 2_ht;(i. v-Uif 

[o 1 32] <nmmw>A <r>mwfmz~o<> ^xm 
[ o 1 3 3 1 01 1 ti. *wmm4(r>mtmiz.frtf>z> 

[0134] 16Rffc3 0 0i0_htCSO I (S 

ilicon on Insulator) JSftrSrfl?'''* 

Tfl^fi*:s«3 1 1 ±t=, »7 0 n m m<oy- him 

JR3 12S-C0LT. tztx-kf 5 0 n mJ?C0^|SS>' U 3 
yR3 13afc, SOOnmS^ISav-U^^-y^ 
•?-<7AR3 1 3 b t j&^^:UBfllig<5Dir*- bfgfis3 1 



(8) *$BH 3 l i 7-2 0 2 1 7 8 

1 4 

3 *^<t a^AtiS: tioTW. 
[0135] jM^. ^-v^HTFcoS«««*«-r^T^ 
j£-ftLT t £ fc S -7 r 9 fifi&tfKtmt %Z> Z t ifi 
mt>ti~Ci69. Zcr>tzibm&3l 1 cOj&UJi O . 2/xm 

[0 136] iWi^iMWMOSSb^yyX^ 

y'-NtS3 13^1 <O§tdfc0l|fc |5|««^ffiCJ; 
0S8f^iX<f, J£3fc?)SOS (Silicon on 
S a P h i r e ) Sflfti >)««(CfNHT$ 
10 [ 0 1 3 7 ] ±.12 L*: J: a te: , y — Nm««f4<7>ft*W 

HfcSJ&C* * J: 3 fc I/O . 

[o i 38] , y—hwmk. &ts&yv^>- 

MOULDS' U 3 ><«ef»i*A«y««fttJ: •) . 
MfttUS fcflUfl 6 V - ? ^ y 9 b y £ $s V a y h *, 

46, S7t ^^C0ttA*7 0mV/d e cWF^h^y'J 

■^-A-^/l^PcO^ttiBjaiS^S E 16 ( 5 X 1 O 16 ) cm 

[0 139] >5:*J, JiE»l^:i^LtB4<05litMfc:tet^ 

Tit. \vnii>*miki'\)x*-yns?=.<>j>m*fm 

tztK ZtHzVH^. tibz-lfmi 2tc^i3U. 3- 
*Sa^'Jn^M4 1 Sa^Wdi^fci^lgfl^Uri^- 
30 yyP-e~*>A«4 13b Srfft(tT=5r^«J§t LT tlL 

[0140] ^^^/U±.«±JtS^J*±<7)y 

h«0«»Jffi4 1 2«r^-LTf6tt^n«.t,^T'fc^J: 
[0141] MOSMh^V^XrJ'tRR^-r, # 

[0142] ^offi. zco^meom^t^x.^fsmiz 

[0143] 
[HW^tS^iftBB] 

[01] Z<vWM(VMll<v9mMlzi/*ii>i,MOsmh^ 

y yx 9 emmemm. ^^tysmm, 
50 y®*ht&>&5F.-r&\<rmm. 
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^f7-202 1 7 8 



1 5 

[[24][«J£<. MOS^h^^x^S^f^££lK 

fcafrtoKTSB 3 CDRJM2* 
[ H 5 ] JL (O^PJi(0lS 2 c^mmmitZfrfr SnMOSS h 

[H6]|«lt<. nlVIOSlh7yy^^SIJM 

[I27][«1L<. nMOSSh^^^^^OiiBt^^ 
Wfflt 4 t^^^ 2 coBf MIL 
[08]Ht<. nMOSSh7>'yX^<0ifiitSS' 

f»»r & fzMz^-tm 3 co»f bi2 . 
[139] zcr&ty&mscDmmmitzfrfr&Mosmb? 
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10 



11. Ill, 2 1 l-y'j3Va«, 12, 112, 

212, 3i2 ( 4i 2— hi&mm. i 3, i i 

3, 2 13, 3 13, 4 13-y-MS, 13a, 1 
13a, 213a, 313a, 4 1 3a-^Bfty»j3 
>"BL 13b, 113b, 213b, 313b, 413 
b-^Kft^ynv-y^z^lll, 2 13c-M 
1, 311, 41 1-IR. 
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